Abstract. Internal circulation (IC) of activated sludge anaerobic and anoxic/oxic processes was used to treat high carbon (C) and nitrogen (N) synthetic wastewater in order to achieve an effluent standard. 
, respectively in synthetic wastewater. Performance of these ICA activated sludge treatment was achieved the discharge standard with effluent COD less than 0 mg L 
Introduction
Biological nitrification-denitrification is the most commonly used process for nitrogen removal from industries handling protein-rich materials or other nitrogen compounds generate, effluents with very high loads of ammonia. The degree of treatment required and the selection of suitable treatment technique are usually dependent upon the wastewater composition. A post treatment may be required mainly to remove ammonia before discharge and biological nitrificationdenitrification being the most extensively used process. As the C/N ratio after anaerobic digestion is generally insufficient for denitrification, the main challenge in combining the anaerobic digestion process with an activated sludge nitrification/denitrification process lies in the management of organic matter (OM). Optimize the management of OM between the anaerobic and anoxic/oxic reactors. For that, proposed a combined process based on an anaerobic phase followed by an anoxic/oxic reactor in order to removal nitrogen by nitrification/denitrification. To provide enough effluent denitrification in the anoxic/aerobic reactor, a fraction of the effluent was fed directly to the anoxic/oxic reactor. This study focused on the use of recycled effluent. Operating reactor with pumping the water from effluent to anoxic zone could significantly increase the effluent quality. The purpose of this work was to present the design and functionality of a lab-scale dynamic effluent activated processes for biological removal of organic substrate and nitrogen applying anoxic-oxic process.
Material and methods

Process configuration
The system (Fig. 1 ) and the operating design for each instance of influent flow rate, reactor volumes, return sludge ratio, internal recirculation flow rate ratios, hydraulic retention time (HRT), solid retention time (SRT) and O 2 concentration were obtained from lab scale results. These are given in Table 1 . This lab scale processes consisted of four reactors in series. They included anaerobic, anoxic, aerobic phase and clarifier stages with effective volumes 5, 5, 20 and 30 L, respectively. In addition, the total HRT of anaerobic, anoxic and aerobic conditions, and SRT were 12 h and 20 days, respectively. The operating conditions of this system were: influent wastewater flow rate, return activated sludge (RAS) flow rate, 1 st and 2 กd internal circulation anoxic (ICA) flowrate. O 2 concentration was maintained between 2-4 mg L -1 in the aerobic zone. Average process temperature was maintained at 37 °C. 
Analytical methods
The experiment carried on about 41 days and was considered complete when the range of changes of 
Dissolved Oxygen (DO) and Total Kjeldahl Nitrogen (TKN)
Aeration to all the aerobic chamber was supplied between 2.5-5 mg-O 2 L -1 . DO concentration decreased with the increase in concentration of influent COD and ammonia. Fig. 3 To obtain the true average DO concentration, integration must be performed for the DO curve during the aeration period and the division by the time; however, such integration was not performed in this experiment. Using the average DO concentration together with the minimum and maximum concentration would be the accurate way to describe the pattern of DO level.
Removal of Ammonia by nitrification
Nitrites was not observed at any reactor during the experiment. It was detect only in effluent. At specific circulation showed a significant impact on rate of nitrification. was also detected in effluent. This is may be due to some ammonia gas losses favoured by the high pH in the reactor. The aerobic reactor can be operated at high pH value, higher than 7.5, at this condition without affecting the nitrification process. In some of the cases the in the aerobic chamber because of the high COD and ammonia loading rates. Under this condition, there may be the creation of some anoxic zones which resulted in the loss of NO 3 -by simultaneous nitrification and denitrification process. Nitrogen could be removed by both assimilation into biomass and biological nitrification-denitrification process. It has been demonstrated that cell assimilation is another factor which contribute up to 15-20% of the influent TN concentration in a pre-denitrification process. The predenitrification was carried out by internal aerobic circulation nitrate rich both MLSS and liquid containing back to the anoxic reactor. The anoxic reactor was fed with the anaerobic wastewater with almost negligible --N -1 ratio is required to achieve complete denitrification [4] . It can be noticed that in this study the supplied COD/NO 3 -was more than the required, so it could not be a reason for comparatively low denitrification efficiency. The denitrification efficiency was dependent on the NO 3 -and NO 2 -recycle rate. In this experiment, NO 3 -and NO 2 -was mainly dependent on the circulation rate of both MLSS and liquid from aerobic and effluent to anoxic chamber.
Biomass Characteristics and Variation in pH
Flocs with poorer settling properties are normally generated in an activated sludge treating organic matter, when the organic loading rate is high. Fig. 5 (A) . In this study, fed only with ammonia, a slightly compact sludge with high SVI was developed and, thus, it was possible to operate at slightly higher loads while maintaining higher biomass concentration in the system than those indicated for organic matter treatment. Fig. 5 (B) depicts pH profiles, along the length of reactor in all the three chamber (anaerobic, anoxic and aerobic), final clarifier, and effluent. The pH decreased in the first anaerobic chamber, and then remained almost constant from anoxic to the last aerobic chamber. Constant pH value from aerobic chamber suggested that the complete nitrification was achieved at this point. This was also confirmed by the NH 4 + -N residual concentration, which was almost zero in effluent (Fig. 4 (A) ). The pH variations along the aerobic zones are believed to be jointly caused by a number of factors. The nitrification is the most pH influencing process, which causes the pH to decrease due to alkalinity consumption. It is very important to maintain pH to a certain level for efficient nitrification as researchers have reported that nitrification is inhibited at a low pH value (>6.5) [6] . However, in the present system pH remained above 6.5. 
Conclusion
Internal circulation (IC) of activated sludge anaerobic and anoxic/oxic processes was used to treat high carbon and nitrogen synthetic wastewater. The research proved that return effluent to anoxic phase can achieve discharge standard. 
